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Notre Dame
Background:
•

Location: Southwark, London

•

Client: Notre Dame RC Girls’ School

•

Type: Secondary School 11-16

•

Room: 70m2

Notre Dame is a voluntary aided Catholic
girls’ school based in Southwark, central
London. The school has been based on the
same site for over 150 years and the existing
building dates back to the Victorian era.
The building has a number of areas where
overheating is a problem for a variety of
reasons, these include; external heat
gains, changing usage patterns and
additional heat loading within the space
due to computers and other equipment.
A number of problem areas already had Split
Air Conditioning systems installed to provide
cooling. However due to concerns about
running costs, sustainability and the difficulty
of mounting external units to the outside of
the building, the school were looking to trial
alternative solutions that were easy to retrofit.
No mechanical ventilation systems were
used in any of the classrooms, the only
ventilation provided was through the
opening and closing of windows.
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About the Case Study:

• All rooms prior to the install used
manually operated windows
to provide natural ventilation.
Two COOL-PHASE systems were installed
in an IT classroom in April 2011. The
classroom (approx. 70m2) has high internal
heat gains with 30 PCs and an overhead
projector, while partly shaded windows on
two sides (NW & SE) create solar gains.

Two control rooms were chosen in order to
provide a comparison to the performance of the
COOL-PHASE systems; the first was another
IT classroom with 30 PCs and an overhead
projector, resulting in similar internal heat gains.
Due to external gains from SW facing windows,
there was higher external heat loading than the
classroom where COOL-PHASE was installed.
This classroom had a Split Air Conditioning (AC)
system already installed to provide cooling.
The second control room was a Geography
classroom with much lower internal and external
heat loading. This classroom had a single PC
and overhead projector. The room was chosen
as it was located next to the room with the
COOL‑PHASE systems and would provide
a baseline to compare performance to.

• Data logging equipment
was installed in each of
these classrooms.
• Temperature and CO2 levels
were monitored every minute.
The data loggers were installed
in the February 2011 during
the Spring term so that the two
environments could be compared
before the COOL‑PHASE® low
energy cooling and ventilation
systems were installed.
• To verify the data logger readings,
the temperature was recorded
with a hand held digital meter in
8 locations around the room and
the temperatures recorded.
• The resulting temperature
gradient was measured and
used to identify any local hot or
cold spots within the room.
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Results:
Before and After
Temperatures and CO2 levels were monitored
during the Spring term prior to the install to
enable the two IT classrooms to be compared.

The results show that the average
temperatures increased in the control room
slightly between the Spring and Summer term
as can be expected due to warmer weather.
However the room with the COOL‑PHASE
system has not replicated these trends
and instead has seen a significant
reduction in the average temperatures
before and after the install.
The external heat loading in the control IT
classroom is higher than the room where
COOL‑PHASE is installed and this would
become a more significant factor in the
Summer term, however the AC system should
be able to overcome the total heat loading.
Despite the differences between the
rooms, it is clear that the COOL‑PHASE
system has had a significant impact
on average temperatures.
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The average temperature in both
environments during the Spring term
are very similar. This shows both rooms
have very similar internal heat loading.
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Comparison of the temperature before and after the install

A similar pattern can be seen for the
CO2 levels. The results show that
the control IT classroom had worse
ventilation than the classroom where
COOL-PHASE was installed.

% Time when CO2 levels >1500ppm
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This can be expected as the control
classroom only had windows on one
side; whereas the room where the
COOL-PHASE systems were installed
has windows on two opposite sides of
the room allowing cross ventilation.
An improvement in air quality between the
Spring and Summer term can be explained by
the windows being opened more frequently.
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However the results before and after the install
of the COOL-PHASE system shows a very
significant reduction in the number of hours
where the CO2 levels exceed 1500ppm.

Comparison of the CO2 levels before and after the install
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Control Room Comparison:
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The two graphs show the percentage of hours between 8am and 4pm that the temperature or CO2 levels were above a set level.
The room with the COOL-PHASE systems installed, has shown better performance than both the control rooms. Despite having lower heat loading, the
Geography classroom has had temperatures above 25C° for 59% of the time, while in the room with the COOL-PHASE systems this was reduced to just
2% of the time. Surprisingly the classroom with the COOL-PHASE systems has also shown better results than the IT classroom, which despite having higher
heat loading also has an Air Conditioning (AC) system installed.
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With the AC system on, the temperature gradient across the room was relatively high, typically 2 to 3°C. This means that the results are not representative
of areas directly in the path of the AC system.
The temperature gradient resulted in some areas being overcooled and complaints from children nearby. The AC system would then be turned off and the
temperatures left to rise until high temperatures caused it to be turned back on again. Since the only method of ventilation was to open the windows this
would also have contributed to higher temperatures. This accounts for why so many hours were above 25ºC and 28ºC despite an AC system being installed.
The COOL-PHASE system has also shown a significant impact on the CO2 levels. For example, in the IT control classroom, 44% of the hours were above
1500ppm and this has been reduced to just 2% in the IT classroom with the COOL-PHASE systems installed.

Percentage of hours where the temperature or CO2 levels exceed
the stated value:

Average temperatures and CO2 levels for the Summer Term:
Average
Average
Maximum
Temperature
Temperature
(ºC)
(ºC)

Average
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CO2 (ppm)

Average
CO2 (ppm)
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Testimonials:
Headteacher : Sr Anne Marie Niblock

Deputy Headteacher: Jocelyn Lewis

“We had a consultant who was very enthusiastic about the COOL-PHASE
system as it had the potential to maintain reasonable temperatures in our
classrooms whilst being good for the environment. So we decided to trial the
system. There were several issues that we considered, the first was that it was
new and innovative but the science behind it seemed simple yet effective, the
other issue we considered was whether it was sustainable and ethical.

“I regularly teach in this classroom during the afternoons. The girls are normally
using the computers and when the sun comes round it can get incredibly hot.
We didn’t have any air conditioning in this room, so I would arrive at the lesson
early to open the door and windows and try and get the air moving. It would
take a long time to get pupils to settle and they would be distracted, opening
windows and taking their jumpers off until they got used to the temperature.
Since we have had the COOL-PHASE system installed, it has had a massive
effect on the girls and their learning.

I don’t think anything happens in a school that is not educational. I think
schools should help young people become better citizens for tomorrow. I
think it is so important for young people that we give them a framework, so
they can understand that it is not just what we are buying and the purchasing
power that we have but the thinking behind it.
We had some teething problems right at the beginning but they were sorted
out really quickly. Most of the teething problems were of our own making. The
students and staff were so used to having air conditioning systems that they
would have to switch on when it was very hot and switch off when it got too
cold, they did not realise they no longer needed to do this.
Once we learnt to leave it alone and let it do its job it was lovely. The staff tell
me that the children are much calmer. Previously this was a room that no one
wanted to teach in but now everyone wants to teach there. The children feel
more comfortable in the room and therefore they can concentrate much more
on their learning. Having a pleasant environment in which to study makes
learning more enjoyable and improves behaviour.

There has been a marked improvement in terms of temperature, it’s much
cooler. When you arrive at the lesson you don’t have to be thinking about
opening windows and doors, it’s an ambient temperature and the environment
is much more conductive to learning. There has been a profound effect, the
students settle much more quickly and there is a much more focused start to
the lesson. Now the pupils can concentrate on their learning. There have been
no complaints, which is evidence in itself. Elsewhere we have air conditioning
installed and we have this tension, can we turn it on, can you turn it off. Students
sitting underneath the air conditioning get too cold. With the COOL-PHASE
system we don’t have any of that dialogue with the students – I’m too hot, I’m
too cold. It’s much easier to teach in this classroom now.
As a school, we give a strong message that we should be looking after our
environment. With the COOL-PHASE system we can tell the students within
the school about how green it is and the difference that we are making as a
community. I think it is a really positive message for the students.”

We have found the system to be effective, sustainable and economically
viable. It would be ideal to have the COOL-PHASE system running throughout
the school, the only consideration we would have to take into account is the
cost but if we compare it with the cost of running air conditioning, it balances
itself out.”
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